Background: Dry eye is a common disease. Many patients continue to experience residual symptoms despite optimal treatment. Thus, new treatment options are required. The purpose of this study was to evaluate the association between serum 25-hydroxyvitamin D [25(OH)D] levels and dry eye. Methods: This study was performed using data from the fifth Korean National Health and Nutrition Examination Survey, which is a cross-sectional study of the Korean population that was conducted from 2010 to 2011. We included adults aged >19 years who underwent ophthalmologic interviews and examinations. We excluded subjects who had comorbid conditions (rheumatoid arthritis, thyroid disease, chronic kidney disease, or depression) that are associated with dry eye. The subjects were divided into normal and dry eye groups. The dry eye group consisted of those who had clinically diagnosed dry eye syndrome or symptoms. Multiple logistic regression analysis was conducted to determine the association between serum 25(OH)D levels and dry eye. Results: In the univariate model, the 25(OH)D levels were lower in the dry eye group than in the normal group (P=0.01). A significant association was found between severe vitamin D deficiency (<10 ng/mL) and dry eye (P=0.04). However, after multivariate adjustment, the statistical significance of the association disappeared (P-values=0.49, vitamin D insufficiency; P=0.33, vitamin D deficiency; P=0.18, severe vitamin D deficiency). Conclusion: Severe vitamin D deficiency was associated with dry eye in an unadjusted model, but the association was not statistically significant after adjustment.
introDUCtion
Dry eye is one of the most common eye diseases. Patients with dry eye experience chronic inflammation of the lacrimal gland and ocular surface, with high concentrations of several inflammatory mediators including cytokines and T-lymphocytes.
1,2) Tumor necrosis factor (TNF)-a, interleukin (IL)-1, and IL-6 were detected in the conjunctivae of dry eyes. 3, 4) As it can lead to ocular discomfort, visual disturbance, fatigue, and decreased quality of life, dry eye is a significant public health issue. 5, 6) The current treatment of dry eye is limited to artificial tears, topical lubricant, plugging of the lacrimal punctae, or topical anti-inflammatory treatment; further, inflammation of the ocular surface of the dry eye has been reduced by using antioxidants and omega-3. 7, 8) However, a large number of patients complain of residual symptoms even after the use of optimal medical therapies; therefore, an alternative treatment option is required. 9) Vitamin D, a fat-soluble vitamin, is produced in the skin after expo- 
MetHoDs

study Population
This cross-sectional study analyzed data consolidated from the years 
Measurement of Vitamin D level
Criteria for Dry eye
The subjects were divided into 2 groups as follows: normal and dry eye groups. The dry eye group included patients with clinically diagnosed dry eye syndrome or symptoms. The normal group included those who answered "no" to the following questions: "Have you ever been diagnosed with dry eye syndrome by a physician?" and "Have you ever felt the symptoms of dry eye?" Subjects who responded "yes" to at least one of the questions were included in the dry eye group.
statistical Analyses
We used complex sample analysis according to the statistical guide- 
serum 25(oH)D levels
The Values are presented as mean±standard error or frequency (%). *Analyzed using chi-square tests or independent t-tests. † Defined as drinking >7 drinks in one place at least once per month for men or drinking >5 drinks in one place at least once per month for women.
‡ Defined as 30 minutes of moderate physical activity performed more than three times in weeks. Values are presented as mean±standard deviation. *Analyzed by using independent chi-square tests. † Defined as drinking >7 drinks in one place at least once per month for men or drinking >5 drinks in one place at least once per month for women. (Table 3) .
DisCUssion
In the present study, in which the association between serum 25(OH) D level and dry eye was evaluated using data from the KNHANES-V (2010-2011), the serum 25(OH)D level (17.58±0.19 ng/mL) in the normal group was significantly higher than that in the dry eye group (16.96±0.26 ng/mL). This study was performed in Korean adults older than 19 years who had no medical history of disease associated with dry eye (rheumatoid arthritis, thyroid disease, chronic renal failure, and depression; P=0.01). In addition, the OR of severe vitamin D deficiency for dry eye was 1.61 (95% CI, 1.00 to 2.61; P=0.04). However, in the adjusted model, this was not statistically significant.
In a previous study, each 10-ng/mL increase in serum vitamin D levels, measured using 25(OH)D, was associated with a significant decrease in dry eye symptoms, as assessed using the 5-item dry eye questionnaire and tear film parameters. 9) Moreover, in the same study,
Mediterranean diet had an effect to improve systemic inflammatory markers.
Further, Yildirim et al. 21) reported an association between dry eye and impaired tear function in patients with vitamin D deficiency, simi- In conclusion, the present study revealed no significant association between vitamin D level and dry eye. Further studies are needed to confirm the relationship.
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